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Abstracts 239subjects (fx) in the respective proportion. The shape (appearance) model
consisted of the principal components (PC) of the registration displacement
vectors (BMD values) for the whole sample set. For all datasets, their coef-
ficients in the model space were computed and used for the fx/ctrl discrim-
ination. Shape/appearance parameters that discriminated significantly
between the two groups after adjustment for age, height, and weight
were included into binary logistic regression to obtain odds ratios (OR) and
AUC of the ROC curve. A stratified validation (proportional number of ctrl
and fx randomly chosen datasets) was performed by means of random par-
titioning of the whole sample set into k partitions with kZ1, 2, and 5.
Thus, the case kZ1 corresponds to the discrimination test on the whole pop-
ulation. Importantly, the shape/appearance model discrimination was
compared with that of total BMD for the same partitions.
Results: Both for the appearance and the shape model only one significant
parameter was found: third and tenth PC, respectively. The discriminative
performance of the appearance model was comparable with that of BMD,
the shape model performed not better (Table).
Conclusions: The performance of the statistical shape/appearance model
was not superior to that of BMD, despite the fact that the model was built
from the same dataset. Thus, the model was generated under optimal con-
ditions to give the best possible discrimination due to bias in favor of the
model. In the shape model, intersubject variations not related to fracture
(first nine PCs) were much larger than those related to fracture, which
means that significant parameters in femur shape models may be quite
“noisy”, i.e., include non-related variations, and the observed discrimina-
tion may be just by chance.
This project was partly supported by the German Federal Ministry of
Education and Research. (BMBF, BioAsset 01EC1005D).
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LEVELS OF NEUROPEPTIDE Y IN SYNOVIAL FLUID RELATE TO PAIN IN
PATIENTS WITH KNEE OSTEOARTHRITIS
Lei Wang a,b, Li Zhang c, Haobo Pan a, Songlin Peng d, Minmin Lv a,
William Weijia Lu a,e
aCenter for Human Tissues and Organs Degeneration, Shenzhen Institute of
Advanced Technology, Chinese Academy of Science, Shenzhen, China
bDepartment of Orthopedic Surgery, People’s Hospital of Hangzhou, Nanjing
Medical University, Hangzhou, China
cInstitute of Biomedicine and Biotechnology, Shenzhen Institute of
Advanced Technology, Chinese Academy of Science, Shenzhen, China
dDepartment of Orthopedic Surgery, People’s Hospital of Shenzhen, Jinan
University Second College of Medicine, Shenzhen, China
eDepartment of Orthopaedics and Traumatology, Li Ka Shing Faculty of
Medicine, The University of Hong Kong, Pokfulam, China
Background: The precise aetiology of knee osteoarthritis (KOA) pain remains
highly controversial. There is no known effective treatment and the side ef-
fects of the commonly used analgesic agents often limit the effectiveness of
current therapies. Due to the known or suggested effects of neuropeptide Y
(NPY) on pain, we have sought to investigate the relationship between the
concentration of NPY in synovial fluid of knee and the pain of KOA.
Methods: One hundred KOA patients and twenty healthy participants (volun-
teers) as control group were recruited. The pain and the radiographic grade
of KOA were assessed separately by Hideo Watanabe’s pain score (table 1)
and Tomihisa Koshino’s scoring system (table 2). Synovial fluid of knee
from all participants was collected by arthrocentesis. Radioimmunoassay
was used to examine the concentration of NPY in synovial fluid of knee.
Results: NPY in synovial fluid was significantly higher in KOA patients (124.7
 33.4pg/ml) compared with healthy participants (64.8  26.3pg/ml). Ac-
cording to Hideo Watanabe’s pain score, 100 KOA patients were divided
into 5 groups: no pain group 12, mild pain group 25, moderate pain group
37, strong pain group 19 and severe pain group 7. Within KOA group, signif-
icantly higher NPY concentrations were found in each subgroup as pain
intensified (no pain group 81.4  11.7pg/ml, mild pain group 99.1 
23.2pg/ml, moderate pain group 119.9  31.5pg/ml, strong pain group
171.2  37.3pg/ml and severe pain group 197.3  41.9pg/ml). As pain
increased we found significantly higher NPY concentrations in each subgroup
of KOA patients tested. It matched that the pain gradually developed from
the initial mild pain into a long period of severe pain during the pathological
process of KOA. These indicate that levels of NPY have significant relevance
to the joint pain in patients with KOA.
Meanwhile, according to Tomihisa Koshino’s scoring system, 100 KOA
patients were divided into 3 groups: early stage group 30, middle stage
group 53, and advanced stage group 17. NPY of middle and advanced stage of
240 AbstractsKOA patients was significantly higher than early stage of KOA patients (early
stage group 96.4  27.1pg/ml, middle stage group 153.3  16.9pg/ml,
advanced stage group 149.5  36.7pg/ml). NPY of advanced stage of KOA
patients has no significant difference compare with middle stage of KOA
patients. These results contradict the notion that NPY has significant
relevance to joint pain in patients with KOA. It means a lack of agreement
between X-rays evidence of KOA and patients’ report of pain at that site
based on the result of our studies, which are the first study specifically
designed to evaluate the relationship between NPY and KOA pain.
Conclusion: This study demonstrated the presence and variation of NPY in
the KOA joint fluid, suggesting a role for NPY as a putative regulator of
pain transmission and perception in KOA pain.Table 1 Hideo Watanabe’s knee scoring system-related pain score
Group Standard
No pain group Occasionally feeling fatigue or heaviness,
but no pain at any time
Mild pain group Pain at starting time of various activities or
occasionally during long-distance walking ,
but no pain at rest
Moderate pain group Pain usually on walking, but pain gradually
subsides after a brief rest
Strong pain group Persistent pain on walking, but pain gradually
mitigates after a rest, usually associate with
spontaneous pain
Severe pain group Persistent pain at any time, including walking
and rest
Figure 3 Comparison of radiographic grade and NPY of KOA patients
with healthy participants（P<0.05:: vs. Healthy control group; Intragroup
KOA +vs. Early stage group.）
Figure 2 The correlation between synovial fluid NPY levels and pain of
KOA patients （1ZHealthy control group, 2ZNo pain group, 3ZMild pain
group, 4ZModerate pain group, 5Z Strong pain group, 6Z Severe pain
group.Figure 1 Comparison of pain and NPY of KOA patients with healthy partic-
ipants（P<0.05: : vs. Healthy control group; Intragroup KOA +vs. No pain
group, -vs. Mild pain group, Cvs. Moderate pain group, ※vs. Strong pain
group.)
Table 2 Tomihisa Koshino’s radiographic grading for osteoarthritic
knees in a standing positiona
Stage Grade Standing x-ray
0 Normal
Early stage 1 Bone sclerosis or osteophyte formation
Middle stage 2 Narrowing of joint space (3mm)
3 Obliteration of joint space or subluxationb
Advanced stage 4 Defect of tibial plateau (<5mm)
5 Defect of tibial plateau (5mm)
a An anteroposterior and weight-bearing radiograph taken in a standing
position was used for grading.
b “Subluxation” indicates the condition in which the medial edge of the
medial tibial plateau shows a lateral shift by more than 5mm against the
medial edge of articular surface of the medial femoral condyle without
including osteophyte.IBDW2014-00151-F0072
BONE MICROSTRUCTURE IN THE DIFFERENT REGIONS AND STAGES OF
HUMAN OSTEONECROTIC FEMORAL HEADS
Cheng Wang, Xin Wang, Xiao-long Xu, Xue-ling Yuan, Wen-long Gou,
Ai-yuan Wang, Quan-yi Guo, Jiang Peng, Shi-bi Lu
Institute of Orthopedics, Chinese PLA General Hospital, Beijing, PR China
Objective: To detect and compare the bone microstructure in different re-
gions and stages of human osteonecrotic femoral heads.
Methods: Thirteen osteonecrotic femoral heads (3 FicatⅡand 10 Ficat IV)
were obtained from patients undergoing total hip arthroplasty. The samples
were divided into subchondral bone, necrotic, sclerotic, and healthy regions
based on micro-computed tomography (micro-CT) images. The bone micro-
structure was assessed using micro-CT and pathology.
Results: (1) The spatial structure of the bone trabeculae differed markedly in
the various regions of the osteonecrotic femoral heads. (2) In Ficat Ⅱ group,
the subchondral bone and sclerosis region had higher BMD, BV/TV and lower
Tb.Sp compare to healthy region, And the collapsed region had higher Tb.Sp
and lower Tb.N. (3) In Ficat IV group, the sclerosis regions had higher BMD,
BV/TV and lower Tb.Sp compare to healthy region. And the collapsed and sub-
chondral bone region had higher Tb.Sp and lower BV/TV, BMD and Tb.N.
Conclusion: (1) The different regions in osteonecrosis femoral head have a
different spatial structure and pathological feature. (2) Micro fracture and
bone resorption had already appeared since the early stage. It is not certain
that only mechanical support can prevent the collapse of osteonecrotic
femoral heads.
IBDW2014-00152-F0073
GENDER DIFFERENCES IN CORTICAL THICKNESS OF THE FEMORAL NECK
IN ELDERLY CHINESE POPULATION WITH HIP FRACTURES
Ling Wang, Yimin Ma, Yongbin Su, Xiao-guang Cheng
Department of radiology, Peking University, Beijing, PR China
Introduction: Bone mineral density and structure analysis by quantitative
computed tomography (QCT) have been utilized in clinical research studies
to evaluate hip fracture risk. However, there is relatively little information
about the distribution of cortical bone of the proximal femoral which is the
key to resist fracture, especially for the Chinese elderly people. So, we used
bone investigational toolkit (BIT) of QCT to investigate the femoral neck
structure of elderly population with acutely atraumatic hip fracture.
